Synergetic effect for NADH oxidation of ferrocene and zeolite in modified carbon paste electrodes. New approach for dehydrogenase based biosensors.
The development of electrochemical biosensors using dehydrogenases associated with the corresponding cofactor is strongly related to the better understanding of NADH oxidation at the electrode surface. The aim is to lower the necessary overvoltage and consequently to escape interferences and electrode fouling. In this paper, we show that carbon paste electrode (CPE) modified with NaY zeolite fulfils this requirements thanks to its hydrophilic surface. Oxidation of NADH at ferrocene (FcH) modified carbon paste electrode exhibits a rather slow electrocatalytic effect. We demonstrated the existence of synergetic effect on the electrocatalytic oxidation of NADH when the CPE is doped with zeolite (NaY) and FcH mediator or with the zeolite exchanged beforehand with the mediator (Y-Ferricinium, YFcH). This cumulative effect permits to reach high sensitivity for NADH detection and offers new way for the development of enzymatic biosensors using dehydrogenases depending on NADH as cofactor.